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Environmental Services Assistance Teams Phone: (410) 268-7705
Region 3 Fax: (410) 268-8472
1419 Forest Drive, Suite 104
Annapolis. Maryland 21403

DATE: November 9, 1994

SUBJECT: Level Ml Data Validation for Dioxin/Furan, DAS R3011
Site: Koppers County Facility Plant

FROM: Edgar A. Latham Mahboobeh Mecanic
Senior Organic Data Reviewer Senior Oversight Chemist

TO: Susanne Stevens
ESAT Acting Regional Project Officer

THROUGH: Dale S. Boshart
ESAT Team Manager

OVERVIEW

Four (4) soil samples were analyzed by Southwest Laboratories of
Oklahoma, Inc. (SWOK) . These samples were analyzed through the
Contract Laboratory Program (CLP) as a Delivery of Analytical
Services (DAS) for the following components:

Total tetra through octa chlorinated dibenzo-p-dioxins and dibenzo-
furans (PCDD and PCDF) .

The Toxicity Equivalents (TEQ) for all samples are based on the
1989 Interim Scheme. All results are equated to 2,3,7,8-TCDD
toxicity on the basis of a single column determination and are
shown on Form I PCDD-2. The laboratory reported 2,3,7,8-chlorine
substituted TCDDs and TCDFs (Form I PCDD-1) and total dioxins/
furans (Form II PCDD). See these forms in Appendix B.

The samples were successfully analyzed for all analytes. Areas of
concern with respect to data usability are listed under the QA/QC
section.

Analytical Methodolo

Samples were analyzed according to CLP Statement of Work (SOW)
DFLM01.1 for analysis of PCDD and PCDF in water, soils, fly
ash, and chemical waste. Cleanup options employed were acid
column, alumina column, and carbon/silica column.

AR3U5I06



Page 2 of 2

Three (3) ions were monitored for the identification of each
tetra through octa dioxin and furan. The appropriate diphenyl
ether ion was also monitored for possible interference with
the furan identifications.

The laboratory used a total of five (5) internal standards for
quant itation of native dioxins and furans. Two (2) recovery
standards were used to determine method efficiencies (percent
recoveries of internal standards) .

No problems that affect data usability were encountered during
the Level Ml Review of this case.

The matrix spike and duplicate analyses of sample W8B were
within QC limits. See Form III PCDD-1&2 in Appendix C.

1) Appendix A - Glossary of Data Qualifier Codes (Dioxin/Furan)

2) Appendix B - Results as Reported by the Laboratory including
Toxicity Equivalence Summary

3) Appendix C - Support Documentation

DCN: EL411A01.KOP

AR305I07



APPENDIX A

GLOSSARY OF DATA QUALIFIER CODES (DIOXIN/FURAN)

Codes Relating to Identification

IR = Ion Ratio outside window

S/N = Signal to noise ratio less than 2.5

CI = Confirmation ion absent or its S/N less than 2.5

SC - Ion maximums in each window not within three scans

Codes Relating to Quantitation

IP = Incorrect peak area used for calculation

IS = Internal standard ion ratio outside window

* = Estimated Maximum Possible Concentration

TE = Transcription error

CE = Calculation Error

J = Estimated concentration

I = Polychlorinated diphenyl ether interference present

NOTE: The above codes may appear throughout this report. Not
all codes will appear in all reports.

SR3U5I08



APPENDIX B

Results as Reported by the Laboratory

Includes

2,3,7,8 Chlorine substituted TCDDs/TCDFs (Form I PCDD-1)

Total TCDDs/TCDFs (Form II PCDD)

TCDD/TCDF Toxicity Equivalent Summary (Form I PCDD-2)

AR305I09



10/21/94 13:33 O918 2512599 SOUTHWEST LAB

Lab MM: SUL-TULSA Contract: """ ! " *

tab Code:__SUOK__ COM Ho.:_TTECH-MD SAS No.: ______ SDG. N0.:20048

Matrix :_S01L_ (SoU/Uater/ga*te/A*h) Lab Saapte ID.:__30048.05

Staple wt/vol: 10 <g/al) g Lab PHe 10:____6L182D

Uatar SaepL. Prep_____ (Sepf/Cont) Date Received; 09/23/94

Concentrated Extract Volume: 100 CuU Data extracted: 09/23/94

Injection VoLuoe: 2 Cut) % Solids: 86 Data Analyzed: 09/26/94

«C Coluan: __ULTRA 2 1D:_.32 (M) Dilution Factor:_ 1

CONCENTRATION UNITS: (ng/L or ug/Kg) ug/Kg

SIUCTSD PEAK ION
ION! RT RATIO i CONCENTRATION Q EMPC/EOL

! I l l
12378-TCOD ___ | 320/322!
J237B-TCOF ____
|12378-PeCOP __
(12378-PeCDO __
|23478-PtCDF̂  __
|123478-HxCDP __
J123678-HXCOP __
J12347S-HXCDD __
|123678-HXCOO
J123789-HXCOD __
|234678-HxCDP __
(123789-HxCOP __

304/306) 23.11 .85
340/342) 25.21 | 1.35
356/3SB) 25.80| 1.69
340/342)
374/376)
374/376J 27.50
390/392)
390/392 j
390/392)
374/376)
374/3761

|1234678-HpCOF_] 408/410)
|123467B-«pC00_J 424/426)
il2347e9-HpCDP_ 408/410!

1.12

•

IOCDD t 458/460! 34.58! .95
IOCDP I 442/444! 34.78! .94
I , I „ I

I
NO |

Cjjsp
3jj!p
Ĉ 34D

NO)

•1ELCTwP
NO)
N0|
NO)
ND|
ND{
ND|
ND|

i
U j .34
J" !
J !
J !
U ) .08
u ! .07
-T !
U | .16
U ) .94
U ) .08
u ! .31
u ! .21
U ! 1.44
U | .67
u ) .42
T |
T I

1
NOTE: Concentration*, EMPCa, and EDLa ar« calculated on wet weight

INTERNAL . SELECTED PEAK ION ION RATIO X RECOVERY
STANDARD IONS RT RATIO * LIMITS R8C 0 UNITS

I . I l l
I13C-Z378-TCOF__J316/318] 23.10) .796 I0.63-O.B9) 85
J13C-2378-TCDD__|3S2/334) 23.44) .793 ' |0.65-0.89| 83
|13C-12367B-HxCODJ402/404| 28.00) 1.396 11.05-1.431 82

29.89) 1.072 )0.««-1.20| 71
(13C-OCW_____I470/4721 34.56) .938 [0.76-1.011 65
J37CI-237&-TCDD__|328/KA | 23.46) N/A { N/A | 78

25-150
25-150
25-150
25-150
25-150
25-150

» coluen to be used to flag value* eutald* oc Haiti.

4 R 3 U 5 I 1 0



10/21/94 13:34 ©918 2512399 SOUTHWEST LAB 1̂ 1004

3L1B2D 2DF EPA
5L182F PCDD/PCDF TOTAL MONOLOGUE CONCENTRATION SUHHARY

I USA
Lab Kant: SUL-TULSA contract:______ !

Lab Codi:__suac__ c«$t No.:_TTKH-MO SAS No.: _____§ soi. N0.:20048

Katr1x:_SQiU_ (so1l/Uattr/ya«t«/A«h> Ub Saapl* ID.: aooaa.os

SaipU Mt/vol: 10 (g/Mt) j Lab HU ID;____SL1BZD

Uater $ampl« Pr«p.: (Sepf/Cont) tat* H«c«ivod: 09/23/94

Conetntratid Extract Voluaw: 100 (uL) tatt Extracted;__09/23/94

tnjaetlon VoluM: 2 (UL> % Solid*: 66 Date Analvitd: 09/26/94<
6C Colunn: ^_UUTRA 2 lo:_.32 <M) Dilution Factor:__ 1

CONCENTRATION UNITS: Cng/L or ug/KQ) ug/Kg

HOHOLOGUE PEAKS CONCINTRAT[ON Q EKPC/IDL

1 DIOXIN3

Total TCDD
r

Total P«CDO

Total HxCOD

Total HpCDD

FURANS

TOtal TOJF

Total FeCOF

TOtal HxCDF

Total KpCDF

/

/
j

I
i

.CO| U

x̂ k J-

.00) U
1

1
(1I

tj"
<y

Cib 0"i
.001 «

11• 1

J
f W^

•tif
.67

.#&

• NOTI: Coniuntratlona, E?1FC», and RPLa art ealouUtad on a wat u«1ght batl*.
Tnt total congarwr eoneantratlona do not cffaet tha TEF ulculatlena.

FORK Zl PCOO 10/90

f l R 3 0 5 l l l



GL182D 1DFB EPA SAMPLE NO.
GL182F PCDD/PCDF TOXICITY EQUIVALENCE SUMMARY ______

Lab Ham*: SUL-TULSA . Contract:
USA

Lab Code:__SUCK__ Cast No.:_TTECH-HD SAS No.: _______ SDG. NO.: 20048

Natrix:_SOIL__ (Soil/Uater/Waste/Ash) Lab Sample ID.:__20048.05

Saaple wt/vol: 10 (g/il) g Lab FHe ID:____GL182D

Uater Sample Prep.:_____ (Sepf/Cont) Date Received:___09/23/94

Concentrated Extract Volume: 100 (uD Date Extracted:__09/23/94

Injection Volume: 2 Cut) X Solids: 86 Date Analyzed:___09/26/94

GC CoLuan: __ULTRA 2 ID:_.32 (MO Dilution Factor:__ 1

CONCENTRATION UNITS: (ng/L or ug/Kg) ug/Kg

TEF-ADJUSTED
ANALYTE CONCENTRATION TEF CONCENTRATION

ti
12378-TCDD ____
J237B-TCDF ____
!12378-PeCDF ___
[12378-PeCDD ___
123478-PeCDF __
1123478-HxCDF __
J123678-HXCDF __
J123478-HXCDD __
J123678-HXCDD __
J123789-HXCDD __
J234678-HXCDF __
J123789-HXCDF __
!1234678-HpCDF_
J1234678-HpCDD_
J1234789-HpCDF_
!OCDD
!OCDF

!
I...

i
NO |x 1.0 »

("~.08 Jx 0.1 -
\ .32 IK 0.05 «
1 .34y ix 0.5 -

ND jx 0.5 »
ND JX 0.1 •

Ĉ T) jx 0.1 «
ND |x 0.1 *
ND ix 0.1 *
ND jx 0.1 -
ND JX 0.1 »
ND ix 0.1 -
ND |x 0.01 «
ND Jx 0.01 •
ND JX 0.01 «

/T44̂ N jx 0.001 »
V^TB/ jx 0.001 «

1
I TOTAL «
I——— ——————— I — ———— __ — _

i

.00}

.61 ',

.02}
•17L
.00]
.001(̂ SD
.oo|
.oo|
.001
.oo|
.00!
.00)
•00!
.00!
.001
.00)

S}-

NOTE: Do not include EHPC or edl values in the TEF-edjusted Concentration,

If the Total Toxic Equivalent Concentration of the saaple is greater than
7 ng/L for an aqueous sa*>le, grater than 0.7 ug/Kg for an/ solid ntrix,
or grater than 7 ug/kg for a chewtcal waste sa«ple, then second coluen
confirnation of the results ny be required.

A R 3 0 5 I I 2



GL183D 1DFA EPA SAMPLE NO.
GL183F PCOD/PCDF SAMPLE DATA SUMMARY AJ i l _ . i _ j fl • ^

Lab Nan*: SWL-TULSA Contract:
USB

Lab Code:__SUOK__ Case No. :JTECH-MD SAS No.: ______ SDG. N0.:20048

Matrix:_SOIL__ (So1l/Uater/gaste/Ash) Lab Saaple ID.:__20048.06

Saaple wt/voL: 10 (g/al) g Lab File ID:____GL185D

Water Sanple Prep_____ <Sepf/Cont) Date Received:___09/25/94

Concentrated Extract Volume: 100 (uL) Date Extracted: 09/23/94

Injection VoLuae: 2 CuL) X Solids: 88 Date Analyzed:___09/26/94

GC Coluan: __ULTRA 2 ID:_.32 (M) Dilution Factor:_ 1

CONCENTRATION UNITS: Cng/L or ug/Kg) ug/Kg

SELECTED PEAK ION
ANALYTE IONS RT RATIO It CONCENTRATION Q EHPC/EDL

11
J2378-TCDD ____
J2378-TCOF ____
!12378-PeCDF __
!12378-PeCDD __
125478-PeCDF __
J123478-HXCDF __
1123678-HxCOF __
J123478-HXCDO __
J123678-HXCDD __
!123789-«xCDD __
I234678-HXCDF __
J123789-HXCDF __
11234678-HpCDF_
!1234678-HpCOD__
!1234789-HpCOF_
lOCDD
ICOF
1

!
320/3221
304/306!
340/342}
356/358!
340/342!
374/376]
374/376]
390/392J
390/392!
390/392]
374/3761
374/376 j
408/410J
424/426!
408/410J
458/460}
442/444)

1 11 1
! NO!
1 ND|
! NO!
1 ND|
1 ND|
! ND|
! MD|
t HD|
! MD|
! NO|
1 NO)
! NDI*
1 ND|
! ND|
! NO)
1 N0|
I MD|
! 1

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

1I
.19j
.15!
.»!
•26|
• 06|
-35I
.27}
.52|
.46!
.48!
-37J
.431
.41!
•21!
.32!
.44)
.46|

•
NOTE: Concentrations, EMPCs, and EDL* are calculated on wet weight basla.

INTERNAL SELECTED PEAK ION ION RATIO X RECOVERY
STANDARD IONS RT RATIO # LIMITS REC 0 LIMITS

'J13C-2378-TCDF__1316/318] 23.091 .792 |0.65-0.89! 87 | 25-150
I13C-2378-TCDD__J332/334J 23.45) .784 J0.65-0.89l 90 | 25-150
<13C-1Z3678-HxCOD_!402/404! 28.01[ 1.235 |1,05-1.43| 84 | 25-150
l13C-1234678-HpCDF|420/422! 29.90) 1.022 10.88-1.201 68 \ 25-150
J13C-OCOD______J470/472] 34.57J .893 |0.76-1.0l! 83 [ 25-150
I37CI-2378-TCDD__J328/HA | 23.45J N/A i N/A | 79 | 25-150
1______________________i_____________________________I
i Coluan to be used to flag values outside QC Halts.

mi POM RR3G5I13



GL183D 2DF ERA SAMPLE NO.
GL183F PCDD/PCDF TOTAL HOMOLOGUE CONCENTRATION SUMMARY

Lab Na*e: SUL-TULSA - Contract:
USB

Lab Code:__SUOK__ Case No. :_TTECH-MO SAS No.: _______ SDG. NO.:20048

Matrix:_SOIL_ (SoU/Uater/Waste/Ash) Lab Sanple ID.:__20048.06

Saaple wt/vol: 10 (g/»L> g Lab File 10:____GL183D

Uatar SanpLt Prep.:_____ (Sepf/Cont) Date Received:___09/23/94

Concentrated Extract Voluow: 100 (uL) Date Extracted:__09/23/94

Injection Voluav: 2 CuU % Solids: 88 Data Analyzed: 09/26/94

GC Coluan: __ULTRA 2 I0:_.32 (u) Oi Lution Factor:__ 1

CONCENTRATION UNITS: (ng/L or ug/Kg) ug/Kg

HOMOLOGUE PEAKS CONCENTRATION 0 EMPC/EDL

! OIOXINS
1

J Total TCDD
ii
! Total PeCDD
1
| Total HxCDD
ri
j Total HpCDD
I

j FURANS
ii
j Total TCDF
!
j Total PeCDF
i
| Total HxCDF
ii
t Total HpCDF
I
I
I

"

i

i
.oo| u

ii
.oof u

1
.oo| u

.00} U
1

1
!

.00! u
i

.00) U
1
1

.00) u
!

.001 u
11
I1
1

1
1

*/^ !
!

•<*%> \
\

|
i

!
i

e/3 \
\

*(0& \
j

'&Y \
\

•*iO !
!i

NOTE: Concentrations, EMPCs, and EDLJ are calculated on a wet weight basl*.
The total congener concentrations do not affect the TEF calculations.

FORM II PCDO A R 3 0 5 I I U 10/9°



GL183D 10FB EPA SAMPLE HO.
GL183F PCOD/PCDF TOXICITY EQUIVALENCE SUMMARY

Lab NBM: SUL-TULSA .Contract:
USB

Lab Code:__SWOK Cat* No.:_TTECH-MD SAS No.: ______ SOG. N0.:20048

Matrix:__SOIL__ (Soil/Uater/Wa«te/Ash) Lab Sanple ID.:__20048.06

Saaple wt/voL: 10 (g/nl) g Lab File ID:____GL183D

Uat«p Sample Prep.:______ (Sepf/Cont) Data Received:___09/23/94

Concentrated Extract VoLune: 100 (uL) Data Extracted: 09/23/94

Injection VoLuM: 2 (uL) % Solids: 88 Data Analyzed:___09/26/94

GC Column: __ULTRA 2 ID:_.32 CM) Dilution Factor:__ 1

CONCENTRATION UNITS: (ng/L or ug/Kg) ug/Kg

ANALYTE CONCENTRATION

i

IZ378-TCOD ____
J2378-TCDF ____
(12378-PeCDF __
112378-PeCDO __
123478-PeCDF __
1123478-HxCDF __
1123678-HxCDF __
11ZS478-HXCDD __
I123678-HXCDD __
|123789-HxCDO __
I234678-HXCDF __
!123789-HxCDF __
J1234678-HpCDF_
!1234678-HpCDD—
l12347B9-HpCDF_
IOCDO
lOCDF

I

NO
NO
ND
NO
ND
NO
ND
NO
ND
ND
ND
ND
ND
NO
ND
ND
ND

t !
1 »

1

1*
!*
'xI*
'xlx
'xI*
'xlx
'xtx
'x1*
'v1*
'xlx
'x1*
'xlx
!x
Itflx
'xtx
!*I*
I1

TEF-ADJUSTED
TEF CONCENTRATION

1.0 -
0.1 »
0.05 -
0.5 -
0.5 «
0.1 -
0.1 -
0.1 *
0.1 •
0.1 -
0.1 -
0.1 »
0.01 »
0.01 -
0.01 «
0.001 -
0.001 •

TOTAL •

i
.001
•oo!
.00;
.00}
.00!
.00]
.00!
.00!
.Q0|
.00!
.oo|
.00]
.001
.001
-00|
.001
-ooi
!

.00}
!

NOTE: Do not Include EMPC or edl values in the TEF-adjutted Concentration.

If the Total Toxic Equivalent Concentration of the saapla is greater than
7 ng/L for an aqueous *aaple, grater than 0.7 ug/Kg for any solid natrix,
or grater than 7 ug/kg for a cheaicaL waste saaple, then second coluan
conflrntion of the results eay be required.

FORM I PCDD-2

flR3U5l 15



6L178D 1DFA EPA SAMPLE NO.
GL178F PCDD/PCOF SAMPLE DATA SUMMARY .,

.'0l|cv?/S"tJfM
Lab Naoe: SUL-TULSA Contract:

USA

Lab Code:__SWOK Case No. :_TTECH-MO SAS No.: _______ SOG. NO.:20048

Matrix:_SOIL__ CSoU/Uater/Uaste/Ash) Lab SaspLe ID.:__20048.01

Saaple wt/vol: 10 (g/«L> g Lab File ID:____6L178D

water Sanple Prep_____ (Sepf/Cont) Date Received: 09/23/94

Concentrated Extract Voluae: 100 (uL) Date Extracted:__09/23/94

Injection Volune: 2 CuL) % Solids: 80 Date Analyzed:___09/26/94

GC Coluan: __ULTRA 2 ID:_-32 (M) 01 lution Factor:__ 1

CONCENTRATION UNITS: (ng/L or ug/Kg) ug/Kg

SELECTED PEAK ION
ANALYTE IONS RT RATIO tt CONCENTRATION Q EHPC/EDL

i
[2378-TCDD ____
(2378-TCDF ____
[12378-PeCDF __
!12378-PeCDD __
!23478-PeCDF __
[123478-HxCDF __
J123678-HXCDF __
J123478-HXCDD __
1123678-HxCDD __
J123789-HXCDD __
J234678-HXCDF __
J123789-HXCDF __
!1234678-HpCDF_
|1234678-HpCDD_
1 1234789-HpCDF_
10CDD
10CDF
!

!
320/3221
304/306!
340/342J
356/358!
340/342!
374/376J
374/376[
390/392!
390/392!
390/392J
374/376J
374/376J
408/410!
424/426}
408/410}
458/460}
442/444]

i ii i
j NO]
i NO]
j NO)
1 N0{
! KD|
! NO)
! ND{
! ND(
| NO]
! ND|
! ND)
! MD|
! NO)
! NO;
! NO!
! ND|

i i

u
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

!
-16!
.04|
.08!
.101
.04|
.27!
.36|
-39!
-39!
.29|
.43|
.57|
.24|
.18!
.32!
.74]
.39|
!

NOTE: Concentrations, EMPCs, and EDLs are calculated on wet weight basis.

INTERNAL SELECTED PEAK ION ION RATIO X RECOVERY
STANDARD IONS RT RATIO * LIMITS REC * LIMITS

1 I I ! !
•J13C-2378-TCDF__J316/318! 23.10J .795 10.65-0.89] 89 ! 25-150
J13C-2378-TCOO__J332/334! 23.45! .786 I0.65-0.89] 96 j 25-150
113C-123678-HXCDDJ402/404! 28.01! 1-253 J1.05-1.43I 85 I 25-150
113C-1234678-HPCDFJ420/422! 29.90J 1.040 JO.88-1.20] 93 ] 25-150
J13C-OCDD______S470/472J 34.S9J .886 10.76-1.01J 91 | 25-150
J37CI-2378-TCDD__1328/NA | 23.46| N/A | N/A | 80 j 25-150

* Coluon to be used to flag values outside QC Halts.

FORM I PCDD-1

A R 3 U 5 I 16



GL178D 2DF ERA SAMPLE NO.
GL178F PC00/PCDF TOTAL HOMOLOGUE CONCENTRATION SUMMARY '_______

Lab Naea: SUL-TULSA Contract:
USA

Lab Code:__SUCK Case No. :_TTECH-J10 SAS No.: ______ SDG. N0.:20048

Hatrix:__SOIL__ (Soil/Uater/Uaate/Ash) Lab Sample ID.:__20048.01

Saeple wt/vol: 10 (g/«l) g Lab FUe ID:____GL178D

Uater Sample Prep.:______ (Sepf/Cont) Date Received:___09/23/94

Concentrated Extract Volume: 100 CuL) Date Extracted:__09/23/94

Injection Voluae: 2 CuL) X Solids: 80 Date Analyzed:___09/26/94

GC Coluan: __ULTRA 2 ID:_.32 CM) Dilution Factor:__ 1

CONCENTRATION UNITS: Cng/L or ug/Kg) ug/Kg

MONOLOGUE

OIOXINS

Total TCDD
.

Total PeCDD

Total HxCDD

Total HpCDD

FURANS

Total TCDF

Total PeCDF

Total HxCDF

Total HpCDF

PEAKS CONCENTRATION Q

i
ii

.00) U
11

-00| U
!

.00! ui

.ooj u
i
i
1
i

.ooj u
1

.00! u
I

.oo| u
1

.00] U
I
1

ENPC/EDL

.
9 /U3

* /¥*

•+iy
f/Q

/A//•(isr

,<M
.37
.24-

NOTE: Concentration*, EHPCs, and EDLs are calculated on a wet weight basis.
The total congener concentrations do not affect the TEF calculations.

FORM II PCDD 10/90
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GL178D 1DFB ERA SAMPLE NO.
GL178F PCDD/PCDF TOXICITY EQUIVALENCE SUMMARY ____

Lab Name: S'JL-TULSA .Contract:
USA

Ub Code:__SWOK Case No. :_TTECH-HD SAS No.: _______ SDG. NO.: 20048

Hatrix:—SOIL__ (Soil/Mater/Uaste/Ash) Lab Sample ID.:__20046.01

SaapLe wt/vol: 10 (g/«l) g Lab File ID:____GL178D

Water Sanple Prep.:_____ (Sepf/Cont) Date Received:___09/23/94

Concentrated Extract Volume: 100 CuU Date Extracted:__09/23/94

Injection Volume: 2 <uL) X Solids: 80 Date Analyzed:___09/26/94

GC CoLuafi: __ULTRA 2 ID:_.32 (us) D1lution Factor:__ 1

CONCENTRATION UNITS: <ng/L or ug/Kg) ug/Kg

TEF-ADJUSTED
ANALYTE CONCENTRATION TEF CONCENTRATION

1 2378-TCDD ____
[2378-TCDF ____
112378-PeCOF __
|1Z378-PeCDD __
!23478-PeCDF __
J123478-HXCDF __
J123678-HXCDF __
1123478-HXCDD __
J123678-HXCDD __
t123789-HxCDD __
J254678-HXCDF __
J123789-HXCDF __
J1234678-HpCDF_
j1234678-HpCDD_
J1234789-HpCDF_
!OCDD
IOCDF

I
I
I

ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND

iI
Jx 1.0 -
Jx 0.1 »
lx 0.05 *
|x 0.5 »
jx 0.5 «
jx 0.1 »
jx 0.1 «
jx 0.1 -
jx 0.1 »
jx 0.1 -
jx 0.1 »
jx 0.1 »
jx 0.01 «
jx 0.01 -
Jx 0.01 -
Jx 0.001 «
Jx 0.001 •
|
| TOTAL »

1

!
.00!
-oo!
.00!
.ooj
.00]
.001
.00]
-00!
-ooj
.00!
.00]
-00]
-oo!
.X]
•oo;
.X}
-00}

I
•oo|

r

NOTE: Oo not Include EMPC or edl values in the TEF-adjusted Concentration.

Zf the Total Toxic Equivalent Concentration of the saaple is greater than
7 ng/L for an aqueous saaple, grater than 0.7 ug/Kg for any solid Mtrix,
or grater than 7 ug/kg for a cheartcal waste saaple, then second colusn
conflraation of the results Bay be required.

FORM I PCDD-2
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GL1790 1DFA EPA SAMPLE NO.
GL179F PCDD/PCDF SAMPLE DATA SUMMARY /M

Lab KSM: SUL-TULSA Contract:
use

Lab Code:__SWOK Case No. :_TTECH-MD SAS NO.: _______ SOG. N0.:20048

Matrix:̂ SOIL__ CSoU/Water/Waste/Ash) Lab SanpLc ID.:__20048.02

Saaple wt/vol: 10 (g/«L) g Lab File ID:____6L1790

Water Saaplt Prep_____ (Sepf/Cont) Date Received:___09/23/94

Concentrated Extract Volu«e: 100 CuU Data Extracted:__09/23/94

Injection VoLuna: 2 (uL) % Solids: 80 Date Analyzed:___09/26/94

GC Column: __ULTRA 2 M:_.32 (••> Dilution Factor:__ 1

CONCENTRATION UNITS: (ng/L or ug/Kg) ug/Kg

SELECTED PEAK ION
ANALYTE IONS RT RATIO # CONCENTRATION Q EMPC/EDL

1
12378-TCDO ____
12378-TCOF ____
]12378-PeCDF __
[12378-PeCDD __
]23478-PeCDF __
J1ZS478-HXCDF __
]123678-HxCOF __
(123478-HXCDD __
[123678-HxCOD __
1123789-HxCOO __
]234678-HxCOF __
]123789-HxCOF __
11234678-HpCDF_
!123467S-HpCDD_
]1234789-HpCOF—
IOCDD
lOCDF
I .

!
320/322]
304/306!
340/342]
356/358]
340/342!
374/376]
374/376!
390/392]
390/392 I
390/392]
374/376}
374/376]
408/410]
424/426!
408/410]
458/460]
442/444]

ND
ND
ND
ND
ND
ND
NO
ND
NO
ND
ND
NO
ND
ND
ND
ND
NO

NOTE: Concentration*, EMPCs, and EDL* are calculated on wet weight baais.

INTERNAL SELECTED PEAK ION ION RATIO X RECOVERY
STANDARD IONS RT RATIO * LIMITS REC * UNITS

.J13C-2378-TCDF__J316/318! 23.10) .788 J0.65-0.89| 88
(13C-2378-TCDD__{332/33*1 23.44| .787 [0.65-0.891 90
113C-123678-HXCDD_!402/404| 28.02J 1.219 !1.05-1.43| 87
!13C-1234678-NpCDFl420/422! 29.691 1.066 [0.88-1.20! 94
J13C-OCDO______[470/472! 34.58] .897 10.76-1.01! 87
J37CI-2378-TCDO__J328/NA 1 23.46| N/A 1 N/A | 76

25-150
25-150
25-150
25-150
25-150
25-150

Colua/i to be used to flag value* outside QC liait«.

FORM I PCOD-1

flR305M9

.07]

.071

.06!

.13!

.09]
•22!
.23!

.23!

.09}

.19!

.091

1.03!



GL1790 2DF ERA SAMPLE NO.
GL179F PCDD/PCDF TOTAL MONOLOGUE CONCENTRATION SUMMARY

Lab Naae: SUL-TULSA Contract:
USB

Lab Code:__SWOK Case No.:_TTECH-MD SAS No.: ______ SDG. N0.:20048

Matr1x:_S01L__ (So1l/Uater/Wa»te/Ash> Lab Sanple ID.:__20048.02

Saaple wt/vol: 10 (g/«l) g Lab File ID:____GL179D

Uater Sample Prep.:_____ (Sepf/Cont) Data Received:___09/23/94

Concentrated Extract Volume: 100 (uL) Date Extracted:__09/23/94

Injection Volume: 2 <uL) % SoLlda: 80 Data Analyzed: 09/26/94

GC CoLuan: __ULTRA 2 ID:_.32 (M) Dilution Factor:__ 1

CONCENTRATION UNITS: Cng/L or ug/Kg) ug/Kg

MONOLOGUE PEAKS CONCENTRATION Q EMPC/EDL

DIOXINS

Total TCDD

Total PeCOD

Total HxCOD

Total HpCDD

FURANS

Total TCDF

Total PeCDF

Total HxCOF

Total HpCOF

1 !
! !
! .001 U
! !
! .00! U
! !
! -00! U
! !
! .00! u
1 I
I i
! ti iI i
! .00! u
! !

• ! .00! U
i j
! .00! u
I !
! -00! u
1 1
! !i j

ii

•#/ !
./3 \
.23
,//

.<*>/

.<&
,69
d?

NOTE: Concentration*, EMPCa, and EDLi are calculated on a wet weight ba*<«.
The total congener concentration* do not affect the TEF calculations.

FORM II PCDD 10/90
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GL179D 1DFB ERA SAMPLE NO.
GL179F PCDD/PCDF TOXICITY EQUIVALENCE SUMMARY __________

Lab Name: SUL-TULSA .Contract:
W8B

Lab Code:__SWOK__ Case No. :_TTECH-MD SAS No.: ______ SOS. NO. :20048

Matrix:—SOIL_.(Soil/Uater/Waste/Ash) Lab Sample ID.:__20048.02

Sample wt/voi: 10 (g/al) g Lab File ID:____GL179D

Water Sample Prep.:______ CSepf/Cont) Dat* Received:___09/23/94

Concentrated Extract Volume: 100 (uL) Date Extracted:__09/23/94

Injection Volume: 2 (uL) X Solids: 80 Date Analyzed:___09/26/94

GC Column: __ULTRA 2 I0:__.32 (mm) Dilution Factor:__ 1

CONCENTRATION UNITS: <ng/L or ug/Kg) ug/Kg

ANALYTE CONCENTRATION

i

J2378-TCDD ____
{2378-TCDF ____
{12378-PeCDF __
[12378-PeCDD __
]23478-PeCDF __
!12347S-tixCDF
1123678-HxCDF __
!123478-HXCDD __
1123678-HxCDO __
[123789-HxCDD __
!234678-HxCDF __
1123789-HxCDF __
!1234678-HpCDF__
l1234678-HpCDO_
l1234789-HpCDF_
!OCDD
!OCDF
ii

i

ND |x
ND jx
ND IK
ND |X
ND lx
ND |X
NO !x
ND |x
ND [x
ND ]x
ND lx
ND |x
ND lx
ND JX
ND lx
ND |x
NO |X

i

TEF-AD JUSTED
TEF CONCENTRATION

1.0 *
0.1 *
0.05 "
0.5 «
0.5 *
0.1 -
0.1 »
0.1 -
0.1 *
0.1 «
0.1 -
0.1 m

0.01 «
0.01 «
0.01 -
0.001 -
0.001 -

TOTAL «

ii
.001
.00]
.00;
.00}
-00!
.00)
•oo!
.001
.001
.oo!
.001
.00!
•oo[
.001
.oo|
.00}
.001

1
.oo!

NOTE: Do not include ENPC or edl value* in the TEF-adjusted Concentration.

If the Total Toxic Equivalent Concentration of the sample is greater than
7 ng/L for an aqueous s«nple, grater than 0.7 ug/Kg for any solid matrix,
or grater than 7 ug/kg for a chemical waste sample, then second column
confirmation of the results may be required.

FORM I PCDD-2
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so WEST MAW srwerr

Ms. Angle Frye
Southwest Labs of Oklahoma
12712 Norwood Road
Raleigh, NC 27613-6844

Dear Angic:

SUBJECT; DIOXIN DAS PROPOSAL. ARCS CONTRACT #68-W8-0092,
WORK ASSIGNMENT #92-32-3P3C

Thank you for your response to Tetra Tech's request for a proposal for dioxin/dibenzofuran analyses. The
selection and awarding of a subcontractor laboratory has been protracted because this procurement
procedure is new to the USEPA; the prior Special Analytical Services (SAS) Program has been replaced
by the new Delivery of Analytical Services (DAS) Program, with a new and evolving procurement process.
We thank you for your interest and patience.

Enclosed is some additional information regarding the diozin analyses which Tetra Tech is required to
send to potential lab subcontractors under the DAS Program. It includes three items: the DAS request
submitted to the USEPA specifying sample numbers, concentrations, and matrices, as well as a DAS
Diozin Information Sheet and the packet entitled Region III DAS Statement of Work for Procurement
Through ARCS Contractors.

Please review the enclosed information and contact me at your earliest convenience regarding whether the
enclosed information affects your ability to perform the requested analyses or affects the unit sample price
you previously provided to Tetra Tech. I believe that the enclosed information generally specifies
adherence to CLP protocols.

Should you have any questions, please give me a call

Sincerely,

Elizabeth W. Rogers
Work Assignment Manager

Enclosures
JP

cc ' Jim McKenzie, USEPA
Al Pinero, USEPA
Lisa Marino, USEPA
Steve PoOak, Tt

A R 3 U 5 I 2 3



/AS Number: R3011

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION- (II

DELIVERY OF ANALYTICAL SERVICES MASTEg-FORM

Site: .̂

Latitude 39*42I3Q"N Ungiiude: 7S-3T3(rw ^

Data*. Validation Level: Ml

MUtilder'3J

Address: ° • - ̂ '•;

EPA Program: Sunerfund

EPA Account Number 4TGB03NP3C

Prepared by: Elizabeth W. Rogers

EPA RPM: Usa Marino

Site Leader Elizabeth W. Refers

EPA CO coniact: Al Pineri

Coninci Type: AUCS

Concent ration level: Number of Samples:

LC 29

LC 7

Type of Activity: Rt/TS Oversight

PRP Ub: Enseco CA (ECAL)

Phone Number 302-738-7551

Phone Number 2I5-597JW85

Phone Number 302-738*7551

Phone Number 215-597-7697

Prime: Teira Tech, Inc.

Method Number

EPA CLP SOW
DFLMOM

EPA CLP SOW
DFLMO1.1

Parameter

Sub: None

PCOD/PCDF

PCDD/PCOF

Fax No: 302-454-3988

Fax No: 215-597-9890

Fax No: 302-454-59M

Fax No: 215-597-S029

Matrix

S

AQ

Addition*! comments: The sample count don not include the required laboratory QC samples. TWO sample shipments are anticipated during the
stated samplinf period, this is however subject to change. The data package mtni include all elements required by the EPA CLP SOW DPLMOI.U*
aad the EPA Region 3 Statement of Work.

Required TAT: A complete data package is due 35 days alter laboratory
receipt of but urn pie in a Sample Delivery Group (SOG).

Date Cancelled/Extended: NA

Sampling Dates From: 8/15̂ 74

Date forwarded to CRL: 7119194

Date Entered in RSCC database:

ffutnlMT of Screens

Carrier; FEDERAL EXPRESS

Reason: NA

To: 10/13/94 Shipping Dates

CRL Response:

Data Revision Entered:

Valuator

-rom: 8/15/94

CRL Initials:

To: 10715/94

Record Control No:

DAS Reviewer

Send additional data validation report to: ETizabah tf. Koyeri, Ten Tech. tnê  56 W, Main SL, Cliriaiana, DE 19702

DAS Contact:

Dot* KPOC reem-at fmm RSCC:

Purtiiaxe Order Na:

Method ofntnmc

Data seat at CO:

Date of Solicitation:

DAS J*t> f:

DAS Lob If:

Total {tillable samples:

Gwc

Cost:

Lab tuatptment forwarded to:

Data RSCC sera to RPOC:

Qau recentd by CO:

Date Closed:

Datt Awarded;

Dote Awarded:

Date forwarded:

/7



Special/additional technical instructions: (if outside protocol requirements, specify compound names, CAS numbers
detection limits, etc,)

i
Die laboratory must adhere to the following correction and modification to the CLP SOW DFLMOI.O.

1) Page D-41,10.4.2; Replace »CirOCDD with "CU-1234-TCDD and "C1X-123789 HxCDD.

2) Page D-42.11.1.2; Replace 0,05 RRT units with 0.005 RRT units.

3) Page D-S9. Table 5; The cleanup standard should be 17Cl4-2378-TCDD.

4) Page D-60, Table 6; Change the tetra internal standard from 13CU-1234-TCDD to "Cir2378-TCDD. The control limits
for the penta theoretical ion abundance ratios are to have a 15% window and not a 20% window.
Therefor change 1.24-1.86 to 1.32-1.78.

5) Form VI PCDD-2 and Form VII PCDD-1; Change the QC Limits for PeCDDs and PeCDFs to 1.32-1.78.

6) The RRF. Ion Ratio, RRT and RT must be calculated and reported for the instrument sensitivity check standard (CCl).
The laboratory must complete the attached Form VIII PCDD-1 and Form VIII PCDD-2 for the CCl standard run at the end
of each 12 hour shift to verify instrument sensitivity. Follow the instructions provided in SECTION III, Form Instruction
Guide of EXHIBIT B, page B-28 for PCDD/PCDF Continuing Calibration Data Summary (Form VII PCDD-1 and PCDD-2).

2. QC requirements: (specify method specific criteria for matrix spikes, duplicates,calibration, dilutions, performance
evaluation material, laboratory control samples, detection or quantitation limits, method blanks, surrogates, interna
standards, etc) Any additional QC not stipulated in the method requirements are considered to be billable items.

QC TYPE FREQUENCY ACCEPTANCE LIMITS

As per EPA CLP SOW DFLMO1.1 As per EPA CLP SOW DFLMOU As per EPA Ch«-dOV
DFLMO1.1

A Performance Evaluation sample must be analyzed with each Sample Delivery Group when supplied by the Region.

None of the reagents or calibration solutions wilt be supplied by Environmental Monitoring Systems Laboratory-Las Veg
(EMSL-LV).

Request reviewer: • Victor Yastrop Lockheed, ESAT 08AJI
(Name) (Affiliation) (Date)

ti

a -. -1. *
NJ ^ -- '""
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1
DAS WiBtotrs RSCC DATE:

UNITED STATES ENVIRONMENTAL PROTECTION ACENCT
REGION III

DELIVERY OP ANALYTICAL SERVICES

?v_ J U • raquttt for dtllvtry of analytical iarvict* (DAS) irdtr (Ugfon Ill's DAS progrn. Tht awarded laboratory it
r««pu«lbl« for nMtlng all r*quirM«nta In thia solicitation torn. Th« au«rd*d laboratory ft r«qulr«d ta follow tht fttflon 111
DAS Stitamant of Work rtport formt Including utt of CLP fora or Modified CLP form whtn applicable If thttt attpulationa art
not Mt, the xtflion my rtduei paynant.

OIOXIN

EPA CO Contact:

Cone. Itvtl* Hutiitr of
S •%!•*:

MtrUt

Water, soil/
Sediment f Fly
Ashr Chemical
Waste

Phom Mot
ParMtttn

Dibenzo-p-diozins
(PCDDs) and
Dibeniofurans
(PCDFs)

Fax Mo:
Ntthod Nurtotr:

CLP SOW 12/90
DFLM01.0

Additional conmntu Note th« correctiona and modifications mad* to the DFLH01.0
BOW in Special/Additional Technical Instructions
Rtquir«d TAT: For each Sample Delivery
Group (SXX3) the data package is due
35 DAYS after laboratory receipt of
last sample in the BOO.
SanpUng '"»> To>
Oattt

Ctrritri

Shipping From Toi
Datw

Tv^ data package must contain all deliverables as stated in all of the
chments of Region III DAS Statement of Work, and the laboratory must

c_ lete the "Laboratory Self Assessment4* checklist*

1. special/additional technical instructions:

The laboratory must adhere to the following correction and modification to
the CLP SOW DFLKOl.O.
1) Pag» D-41, 10.4.2; Replace 13C12-OCDO with 13C12-1234-TCDD and "C12-123789

EZCDD.
#

2) Page D-42, 11.1.21 Replace 0.05 ROT units with 0.005 RRX units.

3) Page D-S9, Table 5; The cleanup standard should* be 3rcl4-2378-TCDD.

4) Page D*60, Table 6; change the tetra internal standard from 13c»-i234-
TCDD to 13C12-2378-TCDD. The control limits for the
penta theoretical ion abundance ratios are to have
a 15% window and not a 20% window. Therefor change
1.24-1.8* to 1.32-1.78.

5) Toxm VI PCDD-2 and Form Viz PCBD-l; Change the QC Limits for peCDDs and
PeCDTS to 1.32-1.78.

4. The RRF, Ion Ratio r RRT and RT must be calculated and reported for the
instrument sensitivity check standard (CC1). The laboratory must complete
the attached Form VIII PCDD-i and Form Viii PCDD-2 for the cci standard run
at the end of each 12 hour shift to verify instrument sensitivity. Follow

A R 3 U 5 I 2 6



Instruction Guide of

•DCDD-I ana PCUU-*'» • ,,
PC° - ——-,- muat b. analY«d vith aach Staple Dalive

8DFB A R 3 U 5 I 2 7



RPT » (RT of analyse) / (RT of appropriate internal standard)

2. QC Requirements:

Audit Ramiired Frequency of Auditg Limit'

As per CLP BOW A* per CLP SOW Aa per CLP SOW
DFLH01.0 D7LX01.0 DFLM01.0

Include any associated telephone logs with the data package. The case
narrative must document all problems encountered and the subsequent
resolutions.
THIS IS A U.S. EPA REGIONAL PROCUREMENT. ALL QUESTIONS MUST BE DIRECTED TO
REGION III'S POINT OF CONTACT (RPOC) JAMES McKENZIE (215-597-3229).

Request preparer: (KM) (AffllUtlon) (Oitt)

Request reviewer: (Mm) (Affiliation) <0«tt)

AR3U5I28



LABORATORY OF OKLAHOMA
1700 West Albany, Suite A / Broken Arrow. OK 74012

918-251-2858 ^

SOS N A R R A T I V E . QC1 ,31
October 12. 1994

CLIENT: TTECH-MD

SDG NO.: 20048
Six soil samples were received on 9/23/94 for the analysis of polychlorinated
dibenzodioxlns and furans following USEPA Method DFLM01.1.

No major problems occurred during the analyses.

Trace levels of analytes were detected in Sample W5A. all below the CRQL.
Sample W8B was analyzed as a matrix spike and a duplicate sample as per the
method.

The analyses were performed using a Hewlett Packard 5988A GC/MS/DS CSWOK
Instrument G). The chromatographic column used is an HP Ultra 2 60 m x 0.32mm
x 0.33um film thickness, the GC operating parameters are listed in Table
Three, following this narrative.

All reporting qualifiers are those specified in DFLM01.1. As per a
correspondence from Betsy Rogers on 9/15/94. the data package is arranged
according to DFLM01.1.

Examples of the concentration and EDL calculations are listed in Tables One
and Two. respectively, following this narrative. The calculation of the
analyte EDL's deviated from the method due to software limitations. We have
seen negligible differences comparing height versus area calculations.

As per the DAS request:
-Form VIII is submitted for the instrument sensitivity.
-A Region III Laboratory Self Assessment Form has been completed.

I certify that this data package is in compliance with the terms and
conditions of the contract, both technically and for completeness, for other
than the conditions detailed above. In addition. I certify that, to the best
of my knowledge and belief, the data as reported are true and accurate.
Release of the data contained in this data package has been authorized by the
Laboratory Manager, or his designee. as verified by the following signature.

Paul Daniello
Assistant Organic Program Manager

A R 3 U 5 I 2 9



TABLE ONE
EXAMPLE OF THE 12378-PCDD CALCULATION IN SAMPLE W5A

CONE - fA35fi + A-
A334) (RRF) (wt)

f 33617 + 19838) (fifing!
(403132 + 507132) (0.863) ClOg)

C 53455) fSQngl
(910238) (0.863) ClOg)

0.34 ng/g

TABLE TWO
EXAMPLE OF THE EDL CALCULATION OF 2378-TCDD IN SAMPLE W5A

EDL - (A^ + A322) (01s) f? fi)
A334) (RRF) (wt)

( 13171 + 11277) ffiOngl f?.5)
(403132 + 507132) (0.998) (lOg)

( 24448) fSQna) f2.5)
(910238) (0.998) (lOg)

0.34 ng/g

TABLE THREE
GAS CHROMATOGRAPH OPERATING CONDITIONS USED FOR ANALYSES

GC/DIP LEVEL A LEVEL B POST RUN

Temp 1 170.0 300.0 0.0 0.0
Time 1 10.0 45.0 0.0 0.0
Rate 8.0 0.0 0.0
Temp 2 300.0 0.0 0.0
Time 2 45.0 0.0 0.0

Oven Equilibration Time: 0.00 minutes

Run Time: 39.50
Scan Start Time: 21.50
Splitless Valve Time: .70

AR3U5I30



1 of 2)

Region m
LABORATORY SELF ASSESSMENT

SAS Nurabar 6— , ,
E-LMrtt* \

SCO Number: 2.
Lib

I.

2.

3. WM
4. W«

17, Warn til tatomal gamliiri anas and Rtauioa traua wttaJn iba
uppv an4 iewv tiaiu?

/""""̂(TWjNO HA

0. Whn all wn*t«a nwvnw within QC Ilimia? 6̂ B̂  ̂O ^
/~̂ ~̂7. Waro MSMXO nwvwiaa aaa* W0« within QC IfmiM'/ Ô > NO MA-
^^-ff'«s

I. WmUbontDryeooiretfafiaudQCliaiuiMi? /rSSy NO NA

9. War* MdMd Miato ma/ar othar falata pnpaî  and •mlyâ  (YBS J NO NA
•i

10. Did all aiiala BNH vhMHa (l.a.« no aooMMnadaa)? (̂ YBt̂ y NO KA

11. W«M inimiiiMM ••rfanmnM ohMta aaaiyad •! the naguiMd (YBSJ NO XA

13. Warn all arinria •* w iha iartmmm pufumMin chaafcg / YMJ NO NA

II. WaaJaiaalaalibiHiiMfmfmmtd••••rdiagtodiarMturaM̂ n? [YBSy NO MA

14. Waf« all oiiatfcatt far Aa laitiil filihmioa? (wJ NO NA

IS. Warn crittiMMa v«ri<taigiooW«inttDuintraiibiiiiai firfarffMd \ Y1S } NO NA
it

16. W«m ail oivna m«t for eamtaimf MlihntiM/oaUbnuai ( YES ) NO NA
vanfirifinn?

640
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II. W«v MMM mpunri
AM fbr

19. ">mr imn if n inn thrtlr Mmptot nm if ĥ inniiij inri «iil iif
•M* na, or rrte* p* I hoar pviod?

22.- Wia» galrtdl •jhnuiMM Mrihnaai i

23,: W«nl

24. W«ra toiininiMM itoanrlm limici (IQLO Û naiâ  wrtfchi 1

WM hoMf gm« dM»mtMa withj 3

27. Wmtoi
QttyW

2t. WmiCFMri«Jdnucio«iadrMiptffere»lfor«di

2f. W»» criteria M fer all ICT

3a Am *U raw dim Ijgttly hMii with nininq> iafa.miim AtBS") NO
SASoBatav.flTAiMpUmabOT. a^BaMtfaidfaMtMte, V_X

31.
MKTA7

T> an XlXI Mnvitv* ̂•miiini «U are hi IOM or

, ttutf totto
inriwcona.

YBI NO felA-i

flit dm

13. W«* prepv chda of cwttoJy pmiarimm fatlo*W/

IMIIM̂ MI* attMh IB

' - . ^ N
lrjLL̂ ĉ y.̂ >̂ ĝ̂ 2̂ L U.»l D̂ Ĉt̂  ti<c^fOr^u.v •
Sl̂ UM -• M^HMhjr^ilMaMM) Hfc '
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PCDD/PCDF SPIKED SAMPLE SUMMARY

Lab Name: Su li - T^V .c*________ Contract:

ib Code: d.) a l< Case No.: Tj££ikhf}SAS No.: ______ SDG No.:

Matrix: Sat ( (Soil/Water/Waste/Ash)

CONCENTRATION UNITS: (ng/L or ug/Kg)

SPIKE SPIKED
ADDED SAMPLE SAMPLE % QC

ANALYTE (PG) CONCENTRATION CONCENTRATION REG # LIMITS

2378-TCDD
2378-TCDF
12378-PeCDF
12378-PeCDD
123678-HxCDF
123678-HxCDD
1234678-HpCDF
1234678-HpCDD
OCDD
OCDF

2COOO
trcoj
Lima
t/L̂ ô
fa?-fcO
fiir***)
CtfLTod
(.1 CoD
liOXaC-
\ I CocC;

2tl>
1-7,4-
<T-4-#
4X4-
7-3>>-s~r
•̂tfS3
ff-<Z#

///-•4-
U-l

0
N

/
/
/

•
V
(p

<*>Ao
(̂L
>.*̂
134-
1 2,1
|44-
1 11
/ 11
>̂

50-150
50-150
50-150
50-150
50-150
50-150
50-150
50-150
50-150
50-150

If an analyte is not detected in the unspiked sample, enter 0 (zero) as t
"SAMPLE CONCENTRATION."

# Column to be used to flag values outside QC limits. j

QC limits are advisory.

FORM III PCDD-1

AR305I35



. EPA SAMPLE' NO
PCDD/PCDF DUPLICATE SAMPLE SUMMARY

.Lab Name: 5*-

ab Code: $<__ >

Matrix: $oU

J(_ - ( o K < Contract : ^?G
OK Case No.: SAS No.: SDG No.: Z.OO1-S

(Soil/Water /Waste/ Ash)

CONCENTRATION UNITS: (ng/L or ug/Kg) ^
, U

SAMPLE DUPLICATE QC
ANALYTE CONCENTRATION CONCENTRATION RPD # LIMITS

2378-TCDD
2378-TCDF
12378-PeCDF
1237.8-PeCDD
23478 -PeCDF

. 123478-HxCDF
123678-HxCDF
123478-HxCDD
123678-HXCDD
123789-HXCDD
234678-HXCDF
123789-HXCDF
1234678-HpCDF
1234678-HpCDD
123478 9-HpCDF
OCDD
OCDF

CD
\
^

1
1
/
1
f

V/
f/i
t

rt
r̂
\

=*=
/

—— i ———
1
1
1

/
*/
ti\j

ti
'\
\

I
j
j
j

~v
/7)
r

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

If an analyte is not detected in either analysis, enter 0 (zero) as
the concentration.

# Column to be used to flag values outside QC limits.

QC limits are advisory

FORM III PCDD-2 10/9C

AR3U5I36



GL1810 1DFA EPA SAMPLE NO.
GL181F PCDD/PCDF SAMPLE DATA SUMMARY

Lab Name: SUL-TULSA Contract:
U8Bm

Lab Cod«:__SWOK Cat* NO. :JTECH-MD SAS No.: _______ SOG. NO.:20048

Matrix:_SOIL__ (Soil/Uater/Uaste/Ash) Lab Sanple ID.:__20048.03

SaapLe wt/vol: 10 <g/«l> g Lab File ID:____GL181D

Water Sample Prep_____ (Sepf/Cont) Date Received:___09/23/94

Concentrated Extract VoLuae: 100 CuL) Data Extracted:__09/23/94

Injection VoLune: 2 (uL) % Solids: 80 Date Analyzed:___09/26/94

GC Coluan: __ULTRA 2 ID:_.32 (M) Dilution Factor:__ 1

CONCENTRATION UNITS: (ng/L or ug/Kg) ug/Kg

SELECTED PEAK ION
ANALYTE IONS RT RATIO H CONCENTRATION Q EMPC/EDL

i
12378-TCDD ____
J2378-TCDF ____
!12378-PeCOF __
!12378-PeCOO __
]23478-PeCOF __
1123478-HxCOF __
J123678-HXCDF __
J123478-HXCDD __
J123678-HXCDO __
1123789-HxCDD __
J234678-HXCOF __
] 123789-HxCDF __
!1234678-HpCDF_
!1234678-HpCDD—
l1234789-HpCDF_
!OCDD
lOCDF

I

1I
320/322! 23-45
304/306] 23.10
340/342J 25.20
356/358! 25.81
340/342J
374/376!
374/376] 27.49
390/392!
390/392! 28.03
390/392!
374/376!
374/376 j
408/410! 29.92
424/426 j 30.89
408/410!
458/460J 34.59
442/444 | 34.79

.77

.77
1.46
1.60

1.25

1.21

1.01
1.04

.89

.94

ii
2.17J
2.24}
5.40!
4.54]
NO) U
ND( U

8.37J
N0| U

7.S5J
NO | U
ND{ U
ND; u

9.03J
8.00!

ND( U
16.36!
12.12!

i—— _ — — —— —— —— i - —— _ —

.17

.32

•22

.57

.07!

.29

.14

NOTE: Concentrations, EHPCs, and EDLs arc calculated on wet weight basis.

INTERNAL SELECTED PEAK ION ION RATIO % RECOVERY
STANDARD IONS RT RATIO 0 LIMITS REC * LIMITS

(13C-2378-TCDF__[316/318! 23.09] .790 10.65-0.89! 89 [ 25-150
J13C-2378-TCOD__i332/334| 23.45| .770 J0.65-0.89j 94 | 25-150
!13C-123678-HxCDD_!402/4041 28.01] 1.226 11.05-1.43! 93 ! 25-150
l13C-1234678-HpCDF]420/422! 29.90) 1.042 ]O.B8-1.20j 101 ] 25-150
J13C-OCDO______[470/472] 34.57J .872 10.76-1.01! 94 | 25-150
|37Cl-2378-TCDD__J328/NA | 23.45} N/A ] N/A ] 77 j 25-150

Coluwi to be used to flag values outside OC limits.

FORM 1 PCDD-1

AR3U5I37



GL181D 1DFB EPA SAMPLE NO.
GL181F PCDO/PCDF TOXIC1TY EQUIVALENCE SUMMARY __________

Lab Ham*: SUl-TULSA Contract:
USBms

Lab Code:__SUOK__ Case No.:_F7ECH-MD SAS No.: _______ SDG. N0.:20048

Matrix:_S01L__ CSoH/Water/Waste/Ash) Lab Sample ID.:__20048.03

Sample wt/vol: 10 <g/ml> g Lab File ID:____GL181D

Uater Sample Prep.:_____ (Sepf/Cont) Date Received:___09/23/94

Concentrated Extract Volume: 100 (uL) Date Extracted:__09/23/94

Injection Volume: 2 (uL) X Solids: 80 Date Analyzed:___09/26/94

GC Column: __ULTRA 2 ID:_.32 (ma) Dilution Factor:__ 1

CONCENTRATION UNITS: (ng/L or ug/Kg) ug/Kg

ANALYTE CONCENTRATION

ti
S2378-TCDD
12378-TCDF
[12378-PeCDF ___
112378-PeCDD __
[23478-PeCDF __
[123478-HxCDF __
1123678-HxCOF __
J123478-HXCDD __
1123678-HxCDD __
1123789-HxCDD __
',234678-HxCDF __
[123789-HxCOF __
!1234678-HpCOF_
!1234678-HpCDD_
!1234789-HpCDF_
lOCDO
!OCDF

I

1
2.17 |x
2.24 |x
5,40 lx
4.54 |x

ND |x
ND |x

8.37 [x
NO |x

7.55 jx
ND |X
ND |X
ND |X

9.03 lx
8.00 !x
NO |x

16.36 jx
12.12 |x

Ii E :
I ! !

TEF-ADJUSTED
TEF CONCENTRATION

1.0 »
0.1 -
o.os «
0.5 -
0.5 -
0.1 -
0.1 »
0.1 «
0.1 -
0.1 «
0.1 -
0.1 *
0.01 «
0.01 «
0.01 «
0.001 •
0.001 «

TOTAL »

!
2.17J
.221
.27!

2.27!
.00]
.00!
.84|
.00!
.75}
.00!
.00;
.00!
• 09|
• 08[
.00!
.021
.01!

6.73!
1

NOTE: Oo not Include EMPC or edl value* 1n the TEF-adjusted Concentration.

If the Total Toxic Equivalent Concentration of the sample is greater than
7 ng/L for an aqueous sample, grater than 0.7 ug/Kg for any solid Matrix,
or grater than 7 ug/kg for a chemical waste sample, then second column
confirmation of the results may be required.

FORM I PCOD-2

AR305I38



6L181D 2DF ERA SAMPLE NO.
GL181F PCDD/PCDF TOTAL HOMOLOGUE CONCENTRATION SUMMARY

| W8BM
Lab Nane: SUL-TULSA .Contract: ___ !

Lab Code:__SUOK___ Cast No. :_TTECH-MD SAS No.: _______ SDG. NO.:20048

Matrix:_SOIL_ (Soil/Water/gaate/A*h> Lab Sample ID.:__20048.03

Saeple wt/voL: 10 (g/Bl> g Lab FUe IB:____GL181D

Water Sample Prep.:______ (S«pf/Cont) Date Received:___09/23/94

Concentrated Extract VOLUM: 100 CuL) Date Extracted:__09/23/94

Injection VoLuw: 2 CuL) % Solid*: 80 Date Analyzed:___09/26/94

GC Column: __ULTRA 2 ID:__.32 (••) 01lution Factor:__ 1

CONCENTRATION UNITS: (ng/L or ug/Kg) ug/Kg

MONOLOGUE PEAKS CONCENTRATION Q EMPC/EDL

DIOXINS

Total TCDD

Total PeCOD

Total HxCDD

Total HpCDD

FURANS

Total TCDF

Total PeCDF

Total HxCDF

Total HpCDF

-

t

1
i

1
1
1

J——

2.17

4.54

7.55

6.00

2.24

5.40

8.37

9.03

i I
i i
! 1
I i
i— —— — — — — — 1
! i
! -1
i i
[ ;

i i

1 !
i !

i |i i
i__ — — — • i
I i
| !
!

NOTE: Concentration!, EHPCt, and EDU are calculated on a wet weight baaia.
The total congener concentration* do not affect the TEF calculation*.

FORM II PCDD 10/90

AR305I39



QL1800 10FA EPA SAMPLE NO.
GL180F PCOD/PCDF SAMPLE DATA SUMMARY

Lab NBM: SWL-TULSA Contract:
USBdup

Lab Code:__SUCK__ Case No, :J7ECH-HD SAS No.: ______ SDG. NO. :20048

Matrix:_SOIL__ <So1l/Uater/Uaste/Ash) Lab Sa*>le ID.:__20048.04.

Saaple wt/vol: 10 <g/«L) g Lab FUe ID:____GL180D

Uater Sansle Prep_____ CSepf/Cont) Date Received:___09/23/94

Concentrated Extract VoLuw: 100 (uL) Date Extracted: 09/23/94

Injection Volume: 2 (uL) X Solids: 80 Date Analyzed: 09/26/94

GC Column: __ULTRA 2 ID:_.32 <«•) Dilution Factor:__ 1

CONCENTRATION UNITS: (ng/L or ug/Kg) ug/Kg

ANALYTE

i

i2378-TCDD ____
!2378-TCDF ____
112378-PeCDF __
|12378-PeCOD __
123478-PeCDF __
|123478-«xCDF __
1123678-HxCDF __
J123478-HXCDD __
|1Z3678-HxCOD __
1123789-HxCDO __
J23467S-HXCDF __
[123789-HxCDF __
!1234678-HpCDF_
!1234678-HpCDD__
J1234789-HpCOF_
!OCDD
lOCOF

I

SELECTED PEAK
IONS RT

i

320/322}
304/3061
340/342!
356/358;
340/342!
374/376 j
374/376J
390/392]
390/392;
390/392]
374/376J
374/376J
408/410!
424/426]
408/410]
458/460)
442/444)

ION
RATIO # CONCENTRATION

i

NO)
ND(
NO)
ND|
NO |
N0{
ND|
NO |
»|
NO |
ND|
NO |
ND|
ND|
NDj
ND|
ND|

i——— — . ——— —— ——— i —

Q

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

EMPC/EDL

i

.19]

.07|

.09|

.16|

.05|

.29)

.33(

.27|

.27|

.28)

.35|
-50|
•20!
.24|
.27]
•A3!
•371

1
NOTE: Concentrations, EHPCs, and EDLs are calculated on wet weight basis

INTERNAL SELECTED PEAK ION ION RATIO % RECOVERY
STANDARD IONS RT RATIO * LIMITS REC « UNITS

'113C-2378-TCOF__J316/318) 23.10) .814 10.65-0.89] 87
(13C-2378-TCDD__]332/334| 23.44] .806 JO.65-0.89! 89
)13C-123678-HxCDD_]402/404] 28.00] 1.282 ]1.05-1.43| 90
l13C-1234678-HpCDF]420/422] 29.89) 1.070 ]0.88-1.20] 90
J13C-OCDO______1470/472] 34.56) .910 JO.76-1.01! 79
)37Cl-2378-TCDD__[328/NA | 23.46] N/A ] N/A ] 77

25-150
25-150
25-150
25-150
25-150
25-150

CoLuvn to be used to flag values outside QC Halts.

FORM I PCDD-1

AR3U5UO



GL180D 1DFB EPA SAMPLE NO.
GL180F PCOO/PCDF TOXICITY EQUIVALENCE SUMMARY

Lab Hame: SUL-TULSA Contract:
U88dup

Lab Coda:__SUQK__ Case No.:_TTECH-HD SAS No.: ______ SDG. NO.:20048

Hatrix:_SOIL__ (Soil/Water/Uaste/Ash) Lab Sanple ID.:__20048.04

Saaple wt/voL: 10 (g/iO g Lab File ID:____GL180D

Water Sanple Prep.:______ CSepf/Cont) Date Received:___09/25/94

Concentrated Extract Volume: 100 <uL> Date Extracted:__09/23/94

Injection Volute: 2 (uL) X Solid*: 80 Date Analyzed: 09/26/94

GC Colian: __ULTRA 2 ID:_.32 CM) Dilution Factor:_ 1

CONCENTRATION UNITS: (ng/L OP ug/Kg) ug/Kg

ANALYTE CONCENTRATION

I
{2378-TCOD ____
[2378-TCDF ____
!12378-PeCDF __
!1237ft-PeCDD __
| 23478-PeCDF __
!123478-HxCOF __
J123678-HXCDF __
1123478-HXCDO __
!123678-HXCOD __
J123789-HXCDD __
1234678-HxCDF __
i123789-HxCDF __
!1234678-HpCDF_
]1Z34678-HpCOD_
i1234789-HpCDF_
!OCDD
!OCDF

I

i
ND lx
ND |x
ND |x
ND |x
ND |x
ND |x
ND lx
ND JX
ND |x
ND |x
ND !x
ND |x
ND [X
ND |x
ND |x
ND |x
ND |x

ii
1
I

TEF-ADJUSTED
TEF CONCENTRATION

1.0 «
0.1 -
0.05 •
0.5 «
0.5 -
0.1 »
0.1 «
0.1 «
0.1 m

0.1 -
0.1 -
0.1 »
0.01 -
0.01 «
0.01 -
0.001 «
0.001 «

TOTAL •

i

-oo|
-00}
.00!
.00!
-ooj
.001
.00)
.001
.001
.00(
.00;
.001
.001
.001
.00!
.001
•oo!

.00]
i

NOTE: Do not Include EHPC or edl values in the TEF-adjusted Concentration.

If the Total Toxic Equivalent Concentration of the aaaplt is greater than
7 ng/L for an aqueous «aaple, grater than 0.7 ug/Kg for any solid aatrix,
or grater than 7 ug/kg for a chewical waste saaple, then second coluan
conflrMtlon of the results nay be required.

FORM I PCDD-2

AR3051U



GL180D 2DF EPA SAMPLE NO.
GL180F PCDD/PCDF TOTAL MONOLOGUE CONCENTRATION SUMMARY

Lab Name: SUL-TULSA Contract:
WSBdup

Lab Code:__SWOK Case No.:_TTECH-MD SAS No.: ______ SDG. N0.:20048

Hatrix:_SOIL_ (Soil/Water/Uaste/Ash) Lab SanpLe ID.:__20048.04

Saaple wt/vol: 10 (g/«O g Lab FHe ID:____GL180D

Uattr SaapLe Prep.:_____ (Sepf/Cont) Data Received:___09/23/94

Concentrated Extract Volume: 100 CuL) Date Extracted:__09/23/94

Injection Voluae: 2 (uL) X Solids: 80 Date Analyzed:___09/26/94

GC Coluan: __ULTRA 2 ID:_.32 (M) Dilution Factor:__ 1

CONCENTRATION UNITS: (ng/L or ug/Kg) ug/Kg

HOMOLOGUE PEAKS CONCENTRATION Q EMPC/EDL

DIOXINS

Total TCDD

Total PeCDO

Total HxCDD

Total HpCOD

FURANS

Total TCDF

Total PeCDF

Total HxCOF

Total HpCDF

ii
ti

.001 u
i

.00) u

.00) U
i

.00| U
1
1
1
1

.ooj uI

.00| U

.00| U
i

.00| U
:
!t

,/?
,/6
,J7
•w*/"*

.*/
tf4
.<&
.̂

NOTE: Concentrations, EHPC«, and EOLs are calculated on a wet weight basis.
The total congener concentrations do not affect the TEF calculations.

FORM II PCDD 10/90

flR305U2



GL176D 1DFA EPA SAMPLE NO.
GL176F PCDO/PCDF SAMPLE DATA SUMMARY

Lab Na«e: SUL-TULSA Contract:
DFBLX

Lab Code:__SUCK__ Case No.:_TTECH-MO SAS No.: ______ SDG. N0.:20048

Matrix:_SOIL__ (Soil/Uater/Waste/Ash) Lab Sanple IB.:__BLK092303

Saaple wt/vol: 10 (g/«l> g Lab File 10:____GL176D

uater Saaple Prep_____ (Sepf/Cont) Date Received:___

Concentrated Extract Volume: 100 (uO Date Extracted:__09/23/94

Injection Volune: 2 (uL) % Solids: 100 Date Analyzed:___09/26/94

GC CoLuan: __ULTRA 2 1D:_.32 CM) Dilution Factor:__ 1

CONCENTRATION UNITS: (ng/L or ug/Kg) ug/Kg

SELECTED PEAK ION
ANALYTE IONS RT RATIO ff CONCENTRATION Q EMPC/EDL

I
I2378-TCDD ____
12378-TCOF ____
]12378-PeCDF __
112378-PeCDD __
]Z3478-PeCDF __
J123478-HXCDF __
]123678-HxCDF __
J123478-HXCDO __
J123678-HXCOD __
|123789-HxCDD __
]234678-HxCOF __
i123789-«xCDF __
|1234678-HpCDF_
J 1234678-HpCDD_
!1Z34789-HpCDF_
lOCDO
!OCOF
! .

I
320/322]
304/306]
340/342!
356/358]
340/342[
374/376]
374/376!
390/392]
390/392]
390/392]
374/376]
374/376!
408/410]
424/426!
408/410]
458/460}
442/444]

.

I
ND|
ND|
NO |
ND|
NO |
NO |
NO)
NO)
ND|
ND|
N0|
NO |
ND|
ND{
ND|
ND|
ND|
!

U
u
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u

1
.08!
.10|
•071
•251
.09|
.40)
.25j
.23!
.20]
.22!
.38|
.59]
.25]
.22!
-13|
.411
.311
!

NOTE: Concentration*, EMPCa, and EDLs are calculated on wet weight basis.

INTERNAL SELECTED PEAK ION ION RATIO X RECOVERY
STANDARD IONS RT RATIO * LIMITS REC * UNITS

t I I !
I13C-2378-TCDF__S316/318] 23.09] .807 J0.65-0.89] 96
(13C-Z378-TCDD__J332/334| 23.46| .792 10.65-0.89} 98
]13C-123678-HxCDO_|402/404] 28.021 1.276 |1.Q5-1.43| 99
|13C-1234678-HpCDF|420/422! 29.91| 1.078 10.84-1.201 101
J13C-OCDD______1470/472] 34.57] .929 [0.76-1.011 92
J37CI-2378-TCDD__]328/NA j 23.46] N/A ] N/A i 88

25-150
25-150
25-150
25-150
25-150
25-150

Coluan to be used to flag values out»id* QC Ueit».

FORJ1 I PCDD-1

AR3U5U3



GL176D 20F ERA SAMPLE NO.
GL176F PCOD/PCDF TOTAL MONOLOGUE CONCENTRATION SUMHARY __________

Lab Ham*; SUL-TULSA Contract:
DFBLK /

Lab Code:__SUOK Case No.: JTTECH-HD SAS No.: ______ SDG. N0.:20048

Hatr1x:_SOIL__ (SoU/uater/wa»te/Ash> Lab Saaple ID.:__BLKD92303

Saaple wt/vol: 10 Cg/il) g Lab FUe ID:____GL1760

Uater Sanple Prep.:_____ (Sepf/Cont) Date Received:___

Concentrated Extract Volune: 100 (uL) Date Extracted:__09/23/94

Injection Volume: 2 (uL) % Solids: 100 Date Analyzed:___09/26/94

SC Column: __ULTRA 2 ID:_.32 (.mm) Dilution Factor:_ 1

CONCENTRATION UNITS: Cng/L or ug/Kg) ug/Kg

1

11I
j
1
!

!
I
1
[
i
i
t
i

I
!
I

I

MONOLOGUE PEAKS

DIOXINS !
Ii

Total TCDD |

!
Total PeCDD !

1i
Total HxCDO !

Total HoCDD !
I
I

FURANS |

1
Total TCOF <

1
Total PeCDF !

it
Total KxCDF !

j
Total HoCOF !

i
Ii
i

CONCENTRATION Q ENPC/EDL

! II i i1 ' stif.00! U ! •&*

.001 U ) *£<3
I I

.00) U i *«̂ 0
1 t .*•

.00| U j mZ-X*

\ \\ \\ \
.00! u i ./$
.001 u ' *ws
.C0| U i *9&?

.00| U ! -X?

i i
! !
! t

I
]
!
!
!
!

1

!
I
!i
i
1

,.!
»

_ — .1
I
1
!

NOTE: Concentrations, EHPCs, and EDLs are calculated on a wet weight basis.
The total congener concentrations do not affect the TEF calculations.

FORK II PCOD a n O ( \ ̂  I L U 10/9°ftR3U5



GL176D 1DF8 ERA SAHPLE NO.
GL176F PCDD/PCDF TOXICITY EQUIVALENCE SUMMARY __________

it
IDFBLK I

Lab Kama: SUL-TULSA Contract: !

Lab Code:__SUOK__ Case No.:_TTECH-HD SAS No.: ______ SOG. N0.:20048

Hatrix:_SOIL__ ($o1l/Uater/Uaste/Ash) Lab Sanple 10.:__BLK092303

Sample wt/voL: 10 (g/ml> g Lab File ID:____GL176D

Uattr Sample Prep.:______ (Sepf/Cont) Date Received:___

Concentrated Extract Volume: 100 CuL) Date Extracted:__09/25/94

Injection Volume: 2 <uU X Solid*: 100 Date Analyzed:___09/26/94

GC Column: __ULTRA 2 ID:_.32 (mm) Dilution Factor:__ 1

CONCENTRATION UNITS: (ng/L or ug/Kg) ug/Kg

TEF-ADJUSTED
ANALYTE CONCENTRATION TEF CONCENTRATION

.
1

iZ378-TCDD ____
!237fr-TCDF ____
!l2378-PeCOF __
|12378-PeCOD __
[23478-PeCDF __
1123478-HxCDF __
!12367&-HxCDF __
J12347B-HXCDD __
|123678-«xCDD __
1123789-HxCOO __
|234678-HxCDF __
J123789-HXCOF __
[123467B-HpCDF_
!123467&-HpCDD_
!1234789-HpCDF_
tOCDO
!OCDF
!
!
i

ND
ND
NO
ND
NO
ND
NO
ND
NO
ND
ND
ND
ND
NO
ND
ND
NO

ii
1 Vlx
1 vlx
1 „

'vlx
'v1*
'x
1 vlx
'v1*
!x
!x
!x
!x
!x
'*ix
lx
'vix

1

i

1.0 -
0.1 «
0.05 -
0.5 -
0.5 -
0.1 «
0.1 •
0.1 -
0.1 »
0.1 »
0.1 -
0,1 -
0,01 «
0.01 -
0.01 *
0.001 -
0.001 -

TOTAL -

•
i

.00!

.co!

.00)

.001
•ooj
.001
.001
.oo|
.00!
.OOJ
.001
.00!
•00!
.00|
.oo!
.00;
.001

.00!
!

NOTE: Do not include EMPC or edl value* in the TEF-edjusted Concentration,

If the Total Toxic Equivalent Concentration of the sample is greater than
7 ng/L for an aqueous sample, grater than 0.7 ug/Kg for any solid matrix,
or grater than 7 ug/kg for a chemical waste sample, then second column
confirmation of the results may be required.

FORM I PCDD-2


